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ABSTRACT

The Autapsy Tissue Program was Segun in 1960.
To date, tissues on 900 o~ mo-2 persons in 7
geagraphis reqisns hava deen collected and analyzed
£ a'jtonim rnntent, The  tigsyes ganarally
consist of lung,  Yiver, “tidney, lymph, bHone, and
aonadal tissyes for each individual. The o-iginal
nhiactive nf %he praogram was 49 detarming tha laye)
o9f 9l,%077um in human tissuas due snlely to fall-out
from w23pens testing., The 4wageline thus astahlighe-
w2t %9 He gsad o evayate fituce changes. Feom the
Firgt, %13 9r0g9-3n w35 Hesat wita caemica’  and
st3%gtical difficyitieg, Many fasto~s  whos2
affares were a9t ~2zognized and not planned for ware
€3un7 Tatas ty 5 imortant.,  Privacy and ethirna
cons’derationg hindara4 tne gjathering of adequata
Aata, Sinze the cHemigts we-e inoking for amounts
¢ 9'utonum  very ciose tn  backaround, possivle
2NNtaMinatinn Wwas a vary -eal urohlam,  Widelv used
cnamical techniques introduced a host of statistica’l
p=nhlems, The difficulties encounte-ed touch on
a=23s 29Ton  td lar3.  data sets, wunusi2) outlia-
dates¢ign methods minimum deteztign Timits, p-o-lems
with aliquot sizes, and time-:rends in the data.
The conclysions pnint oyt areag tn whica tva
hinlogists will have to devote much more care.u’
attention than was Selieved,



1. lnt'oddction

Plutor “um 15 extremely -are in nature, hen-e
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noN-occupatiomal eoxnpsure to Pu is wusually a

result of Fallout “rom atmospharic w2anons testing.

—

Jecunatioma? exprsu~es may taie nlace in facilities

oroducing o using plutonium. Exposures -an ragyls
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expnsed gener3’ nonu'atipn in various geog-aphic

3»2as, 0Onze estahlished, such haselines will He
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useful in monitoring changes related to the growlh
of the nuclear industry. It should be emphasized
that the total amounts of plutonium found in tissue
samples of an ingividual 1in this study are 3-4
orders of magnitude smaller than the ICRP
recommended maximum permissible body burder of 40
nCi of plutonium for occupational exposures.

Tissues from seven geographic regions are
collected. These regions include f1) Los Alamos,
New Mexico (2) New Mexico fother than Los Alamos)
{3 Colorado (4) New York (5} Pennsylvania [§)
IMinois (7} Georgia-South Carolina. The tissues
collected i3iclude bone [rib and/or sternum and/or
vertebral wedge) kidney, liver, 1lurg, Ilymph node,
spleen, thyroid, and gonadal tissue. Pathologists
from around the country provide these tissues as
permitted by their local and state autopsy laws.

When these tissues are received, they are ashed

and dissolved 1in acid. Only a fraction of the



solution (the aliquot size) 1is eanalyzed, the
remainder being retained as an archival sample,

The samples are passed through an ion-exchange
column and the disolated plutonium electrodeposited
on stainless steel planchets. For samples analyzed
before 1972, 236Pu tracer was added (just prior to
ion-exchange) to estimate the fraction [(R) of
plutonium recovered. Since June, 1972, 242Pu has
beerr the tracer of choice because of its longer
half-1ife and 1lower energy of alpha decay.
Beginning in 1976, the tracer has been added to the
wet tissue prior tc ashing in order to give an
indication of the recovery for the entire analytical
procedure, The :-activity of the 239Pu spectrum
is measured for 50,000 seconds. The measu?ed
activity is divided by an efficiency factor (E)
which is the fraction of the total activity reaching
the detector. The result is given in

disintegrations per minute (D),

D=(S/t1 - B/tz)/RE



where S is the samole count, B the average
background count, and t1 and t2 the respective
times [(in minutes) fo- which the sample and
hackgrounds are counted. One disintegration per

minute of 23un

is anporoximately «quivalent to
1.14x10712 grams of 23%.,

T4e data gathered to date [aporoximataly 900
c3sas) are given in a special issue of Health
Physics (Mc79). The data consist of the measured
concentrations on each sample and an indication of
whether the measurement s significantly greater
than zero. Two methods were used to ass2ss the
significance of the sampl2 count. In the first
method a minimum detection limit  f(the 99tk
percentile of the net hackground for reagent bhlanks)
was sot up and samoles whose net count f211 Helow
the detection limit were declared not to be
significantly different from zevo. i.e. nothing was
detected., This method did not, however, tak2 into
account the recovery, efficiency, or <ount -ate for

the sample, and the second method consisted of



constructing an approximate 95% confidence interval
on the concentration (D) of each sample, “ased on
propagation of error formulae. If the confidence
interval included zero, the activity in the sample
was ‘judged not to he significantly different from
zero, With the published data there is an expanded
account of the history of the program, the
measuraement prncess, and the gquality control program.

5.G. Bennett of th2 Health and Safety
Layoratory (Fallout Program Quarta~ly  Summa-ry
Repo-t, Janua-y 1, 1374, HASL-278) has estimatad
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that 320 «Ci of Pu ware dispersed glohally

during atmospheric weapons testing. Begimmingy in

1965, levels of 239

Pu in surface ai- were measured
on a monthly basis at a number of localities
throughout the wo=1d (Environmental Measurements
Ladoratory EML-355, Aopendix). Annual averagas, as
calculatad at McClellan Air Force Base, appear in
Fig. 5. which shows that the levels of plutonium in

the stratosphe-e hegan rising sharply aboul 1961,

~eached a peak adout 1953, then fell off to the



former levels 1in about 1967. Unfortunately, the
localities at which the measurements were made do
not coincide with vise at which the autopsy tissues
were taken (except NYC), but a study of the data for
1966-77 for three widely separated localitiec in the
L.S. (New York City, Miami, and Sterling, Va.)
indicates that these localites do not differ
significantly in the total amount of 239Pu
received, despite the fact that some localities lag
others by a month, However, surface air data for
Salt Lake City (the closest station to “he Colorado,
New Mexico, and Los Alamos sites) differs
considerably from that on the east coast, sc that
fallout patterns across the country might have heen
quite different and could account for some
geographical differences seen later,

There are also highly significant differences
in the amounts of 23%, in the air from month to
month within a year for a given station. In Table

11 are given the annual total amounts of



il
3%, collected by one air sampler at the given

stations. These data show sizeahle year-to-year
differences,

As a result, some time trends in the data are
to he exnacted, particulacly since people are still
inhaling plutenium which has retention times in the
lung of 100-1000 days ard in the Hon2 and liver of
4N-277 yea-s.

The form of the fallonut was most probably
PuO2 and in1a’ation is believed to ha the only
significant patiway into the Sody. Bennett used a
compa~tmantal model *n the plutonium idintake and
~2sulting hurdens in the lung, Tliver, and hHone,
basing his estimates on the ICRP Task Group on Lung
Dynamics model and observed levels of fallout in oil
and air samplaes in New York City.

In Figures 2 and 3 we have plotted the annual
median lung and liver concentrations for the New
Mexico cases, as squares since it is the earliest
data available., The plots also show the results

Bennett's calculations as a solid line. The shape



of his curves agrees with the autopsy data, and it
is suro~ising that the agreement in magnitude is as
good as it dis. It is quite conceivable that a
rofinement in Bennett's parameters o our data could
produce even hetter agreement., The autonsv data,
then, does lend support to the theorefical model and
dnes show that there are definite trands with time.
Th2 imnlication from these time ‘rands 145 that
»enorting a single mean or median for a given
Tocality is not sufficient; a summa-y for e:ch year
is necessary for future wor's.

2. Statistical Nature of th2 Sample

[t is impo-tant to re2alize that autonsy samplaes
do nnt, in g=neral, constitute =andom samples from
ali deaths. The reason for this is that some causes
of death are mova hYeavily rep+asented in autopsy
cases than in a sample of all deaths, ‘raumatic
deaths or deaths from un%nown causes [including
unattended deaths) are more likely vequire autopsy,
although nractices vary from place to place. As

long as the "reasnn" for autopsy has nothing to do



with the plutonium concentration in the tissue, the
sample may he treated as a =andom one. Traumatic
deaths and deaths from unknown causes are not
nelieved to have anything to do with exposure to
fallout. In order to verify this belief, we present
in Tables 1 and 2 some common causes of death in our
sample along with the associated plutonium
concantr-ation  in lune  and  live~  tissue. A
chi-square test of independence was us2d to measure
association "“etween cause of dcath and plutonium
concentratinn, Chi-square values of 32.5 and 35.%4
with 28 degrees of freedom indicate no detectible
association. We conclude from this that nur sample
may he treated as a random samnle with respect to
nlutonium concentration,

Many autopsies are done because the patholagist
has obtained consent of the person or 4"is next of
kin, If a person knew o~ feared that he had bHeen
(cccupationally) exposed to plutonium otha~ than
fallout, he o~ his next of kin may have bLeen more

1ikely to give consent fo- autopsy. This might have



been cause for real concern, but if there was even
the slightest evidence of occupational expOSure: the
sample was classified as such and does not appear in
the nuhlisnhed data with which we are dealing here,

Tahle 3 gives the numher of samples -n each
geographic-tissue-sex category. The age
distributions for each geographical region are shown
in Figure 1. (The numher of cases shown in Fig, 1
and Table 3 dn not agree bHecause the age was not
<nown for every subject in the data Sase). These
may or may not He typical of the general pooulation
(Nex Yor< is not), hut the effect of age will be
dealt with in Section 5.

The years during which the data was collacted
is given in Table 4, The effect of time s

discussed in Section 4.

3. Data Editing

In every large set of data one finds cutliers
(observations which do rot appea- to Se¢ a part of
the bult of the data). These may result from errors
in observation, transcription, X<eypunching. o=~ a

fajlure to measure what was intendad (such as



contaminated o misclassified samples). In our
~data, - the  plutonivm  concentFa%ign . is near

‘background, and even slight contamination may have a

!
signifirant etfert, Some contamination from naty+al

urznium and tho~ium has %ean absacved in freshly
purchased reagents, on new. s(ain%ess steel
olanchettes, and as a result of processing a 53mple
with a "1igh attivity along with nther samplag, The
ams oL of contaminant added to the auiopsy during
the analysis may aive Heen 29431 tn the a374iyihy n
the sampla, thus c3ausing *he meas =2ment aracess; 45
give e=+oneously high rasults,

We show Yatar that mmygg-aments usiag sma™?
aliqunts and small tissure samplas a=e mury An-z
variable than samples from 1large~ 3liqudots and
Targe- tissues, an? *his fact olays a pa~t in
creating outlies. A third contributos %o 2tliers
is the fazt that some solids may inte~fare with the
measurement process. Finally, the-e it 2
possihility that, despite 3'1 effo~ts to orevaeat i+,

soma occunational exnosures may have crept intn the



data “ase. Frequently thwe only indiéatian that an
2dservation is an aullier i5 its magnityde, IFf it
s wuch Yarge~ than the bu't of the data, we suspect
the meas rement process,

Lavge  a--pmeygs éﬁse'vatiaqs can se-iously
imp3iv the stitistica! amalysis of the data., They
237 9735 th: mean upwr-q, ‘qz-ceasa ga~iyreg. -3gse
L2ttg 2F wmathacsas oo it Fac thaca ceagnnt, un

nase yitiad nhga- 3t g ¢h-h haye Sean qdentifiad

WA N3 etandaed geasigeTart tage. 4
S ERRE PE IR N o SR LA R A B o B TE AR L L
ezt rratag af mapmg itaedacd dayias 3~
Datcantitang N m3gs g3 M N5t gtatigei-o ag
3 %ot far ieats s e tiaag ani *q2 Tratfan o YWMaeses

tegt ‘Ti72:. 35 3 %8st for mutinle 9utia-g,
v Taste 3, e grajzant tna eag "ty ~F 4 ,-
1% iar testing, Tor 2370 3e337137°c Taatian, sex,

et tign e DA, the aumhar 9f zhcesatiang e a3

$2%° ' M the aumhs- af 9u% a5 detecsss (T iy
given, Sisrec%ed ahsa-,atiant are 4ot acad tn YHa

2% er; My when faynd t- je gigntfizant at the



12,05 leye!, Algn oresented a2 the zase numher,
te ~onceni-3tinn, and the paczontile ‘narcantagze of
oMseryationg  lagy than'  cor-cagponding o thé
conzentryting,

Tha z3ge 3gaingt an ,tlies cannat “e praven
a%solutely with statis®ical mathods. There may YHe
statigtical aeyidenca that the ahsersation qdoes a0t
Yalang xita the nt: af tae data, 9t thers g

3'43ys  seme  ca3nze ‘angegar ?@Ho:?_ that  the
=n33 ;- mant Ta quastiian a3y At 92 aregaengs, U9
33" 3% im d42a777 mg *he 2352 3337051 A Mntliat, we
Qiye M2 r2alzted “afgemaltian ghich, in nany casas,
SN the agidenca a3t tha ahgaryatinn i3 inde2q
a-r9naj;s, Siace ¢ma'l aliguayt Frastions and emal)
wa?l waignts can lead to high apparent
canzant=3tiang . 3 qunt siza and 4ot weight of the
tissua iavnlved =2 raeyorted. It is expacted that
when onne tissue n€ a given individual shows 2
~alatively high concentration of plutonium, othe-

tissyas from that individual also he high. [If this

is not the case, the high tissue value is suspect.



He haya,  the-efgre, presented the percantilag of
relatad 1issu§s fo- tha gama individual, A tonathe~
we detacted and omitted 33 puiliers in the 4373
nhsaryationg (3 7). For the mogt a3t tae
utliers wava oYysigus 'from thai- magnityda) aven
wi*hgut statistical ‘¢agts; fraquently :ﬁey- were
sayaral acdas3 of magnityda Ta-qges than the clnsast
Ahgatyatinn,

1. Estimatas of Tant-al Tenduaszy

Afta~ the o tliarg haya Haan identifiad  and
ramayed, it g aga-on~iata 9 aestimata centra?
tandanziey  ‘!,a, maang, mMedians, atz.), £ach
729773002 gian, sex, am tissue comhiration s
axAminad sapa-itelv, Fo~ ogch of thaga sats the
1Nta, 2?5th, 50th, 75th and 90th pe-centiles a=2
c3iculated, Thage give 2 good i42a nf tha gn-ead f
the d4ata as shown ‘1 Tahle 5, The S9th pe-centil:
is the mad'an,

Shown o1 Tabla 3 3-2 the median anZ two means:
umwnigited and weigrted, The unweighted mean 15 the

a~ithmetic mean of the data. The weighted meins are



related to aliquot sizes and wet weights.
Measu=ements derived from small aliquot sizes and
small wet weights are more variabla than those from
larger aliqunts and large~ tissues. The reason for
this is that count data ar2 considerad to have a
Poisson distrihution with a paramater ; which is the
average count pe~ time iatarval, For a Poisson
digtriyution Y0th the me3sn and va=iance arz 2qual to
. A 25% aliqun:t would yield a saml2 with an
ave-age ecnunt [o~ :a~iance) of - /4. For such an
aliquat, the measu-2d activity x is muitinlied by 4,
hence the quantity of intarest is the variance of
y=4x. The va-iance of y is 4?(var(x)) = 15 Var!x)
= 15 {-/4) = 4, so that the va-iance of a 25%
aliquot s four times that of the undivided sample.
In othe- words a 25% aliquot has twice the standard
dayiation of a 130% aliquot. The same is :-ue of a
tissue with small wet weight. The weighted means in
Tabla 3 use inverse variances as weights so that

small tissues and small aliquots get less weight,



5. Age Trends

The age at death of the persons considered in
this report was an uncontrolled variable, and the
ohserved age distributions might not be typical of
the population at large. The age distributinns over
the entire time period are shown by locality in
Figure 1. While the distributions rese.ble each
other qgenerally, the New York data is a clear
exception: the individua]s from that population are
much younger thar those from other areas. This
difference may te due to the fact that the New York
sampies are largely from unclaimed bodies and
traumatic deaths which occur more fregquently in
younger males.

It has been suggested (Anhua1 Report of the
Biomedical &nd Environmental Research Program,
Jan-Dec 1972, LASL Health Division, LA 5632 PR,
p. 32) that for a given exposure the amount of
plutonium in the liver increases with age. The same
effect, to a far lesser degree, was noted for lung

tissue. If age trends are present, it is important



to adjust for them YSefore making geographical
cbmparisons. Separate regressions indicate no
depehdence hetween age and geography. In order to
test for such trends with the autopsy tissue data
presently availahle, we selected four very short
segnents of time (1968-69; 1970-71; 1972-73;
1374-75) during which time trends should he nea-ly
constant., For the liver and lung tissue data (nver
all ayes and Tocalities), the nlutonium
concent=ation versus age at death was fitted to a
linea~ relationship by least squaves for each of the
fou~ short *time perinds. Another line was fitted to
the data (fo~ each tissue separately) over the whole
time period (1968-75). ' Tests of whetha~ the slope
of the line s significantly different from zero
were made. For the Tliver, the slooes are
comsistentlv different from zero, hut a single line
fits as well as separate 1lines for each time
period., We conclude from this that the linear
relationship. (dkg) = .91355 + 01682 (age) h=ast

represents the effect of age en liver



concentration. Over an 80 year 1lifstime, an
increase of about 1.3 dkg could be expecied in the
liver. From age 40 to age 80, the increaﬁe would be
about 0.67 dkg due to age alone.

For lung tissue, the evidence of ‘a trend with
age is not convincing.

For kidney, lymph tracheobronchial node, rib,
and male gonadal tissue, there is no detectible
effect of age for any of the time periods.

Fc+ vertebrae, the slcpe (of concentration vs.
age at death) is significantly different from zero
for the 1974-75 data and the 1968-75 data. More
importantly, the slopes for this tissue are negative
(or near zero), and this supports the hypothesis
that the skeleton is being remodeled by transfer of
plutonium from skeleton to 1liver. Moreover, the
slopes do not seem to differ from each other,
particularly if the 1968-69 data is omitted. An
estimate of the slope (from the 1970-75 data) is
-.0073. A single regression 1line is not adequate;

the age effect is affected by the year of death.



(i.e. the hHiological effect cf aging is also a
function of atmospheric concentration). This makes
it necessary to raport HYoth year of death and age at
death when repo~ting means o~ medians.

5. Sex Differences

There are roughly twice as many males in this
study as females. To test the hynothesis of sex
differances, we ysed all t-  Colorads 1970-77 data
adjusted fo- aga trend;, The results are nresented
in Tahle 7. The Mann-Whitney Test shows that there
a~e no significant diffe~encas due to sex.

7. Geographical Zomparisons

We now wish to compare 1levels of plutonium
concentratinon in the various geographical regions.
Since the data depend upon age at death and year of
death, we attempt to climinate these factors by
conside~ing only very sho-t segments of time (i.e,
year of death) (1974-75 and 1967-68) and subtracting
out the ane trends found during thosz time periods.
Almost all of the subjects in this sample were bdorn

Yefore 1945, hence had nearly equal exposure %times.



Plots of median plutonium concentration versus age
at death for lung and liver tissue for 1973-75 are
given in Figures 4 and 5. These periods of time
wera selacted hecause they include the major portion
the data anu because they are the only periods where
data is available from certain georriphrical
Tocatinons.

There is no evidente that the con:entrations
a=~2 no'mally distributed in any of the ticsues. The
Xidney, vertebrae and gonadal tissues are the only
tissues in which the <concentration: appear to be
logno~mally distributed. The W-test (Sh75) was used
to estahlish this conclusion.

As a result of the above *“esting, we have
chosen to wuse a nonparametric procadure. Tha
procedure we use has been recommended Yy Lin and
Haseman /Li78) and Conover (Lo7l). This procedure
consists of a Kruskal-Wallis test of the
significance of among-region differences at the
a=.05 level, If this test indicates overall

significance, “‘ann-Whitney tests are performed for



all pairwise comparisons of the geographic regions
(at the o=.05 level). If the Kruskal-Wallis test is
not significant, then all pairwise comparisons are
declared not significant.

In Table 8 we present the medians adjusted for
age trends. They are ordered from largest to
smallest. This indicates which geographi: regions
have consistently large medians.

Table 9 nresents the results of the
Kruskal-Wallis tests. For those tissues 1in which
the p-value exceeds .05 no significant differences
among regions are indicated. For the other tissues,
there is an overall effect, and we proceed to test
pairwise differences with the Mann-Whitney test.

Tabie 10 summarizes the resu'ts of the
Mann-Whitney testing. For each tissue, those
regions underlined with the same line do not differ
significantly. Median values are given in
parentheses. Even in the cases where there are
significant differences, however, the differences in

median are quite small--on the order of one



disintegration ner minute pe~ %ilogram of tissue--so

that they may not e of any n-actical significance.

For examp.e,
tissues

Kidnev, Vertehrae,
Female Gonad, Soleen,
all 1957-83 tissues

Liver

Lymnh Nod2

Ri%

Mala Gonad

Thy=nid

Lung

... e e e .

interoretation

No significant differences

LA, NM, GA not sig. diff.
IL, PA, 0 not sig. diff.
LA, NM. GA sig. greater
than 1L, PA, (O

MM, LA, £0 not sig. diff.
PA sig. lower than NM, LA,
co

LA, N1 not sig. diff.
PA sig. lowe~ than LA,
NM

LA. PA not sig. diff.

GA, C0, NM not sig. diff.
LA, PA sig. greate~ than
GA. CO, NM

LA, PA, £0, IL not sig.
diff. GA, NM not siqg.
4iff. LA, PA, 20, I. siqg.
g+~e2ater than GA, NM

IL sig. lower than other
tissues. The =emaining
tissues divide into two
groups

NM. LA, GA, CO on tnhe high
end and GA, CO, PA on the
Tow end; with GA and CO
helonging to both groups.



8. Relatfonshins hetweer Tiver concentration and

concentration _of _other ‘tissues of the _ same
individual

We wish to 1investigate the relationshin Hetween
plutonium concentration in the livar and nlutonium
concentration in selected other tissues (lung,
vertehrae, gonad) of the same individual.

fombining the data Tur al: 2sographic regions,
we selected  those 1on-02cupatinnally  exposed
individuals who had measurements for bHoth livar and
the relatad +issue in question,

For each of the three selacted related tissues,
we +an a linear rag+assinn of the roelated tissue

concantrations on liver .oncentration. The resul*s

were:

‘males only)
Related tissue: Lung Vertedrae  Gonad
numher of ohservations 712 352 199
intercent 0.518 1.12 0.912
slope 0.074 -0.021 -0.04
cgrrelation coefficient 0.1 -0,02 -0.045
RZ* 0.01 0.0004 0.092

*Amount of variahility in the related tissue concen-
tration exnlained hy the regression on Tliver
concentration.



We  conclude  that  knowledge  of liver
roncentration is of 1little use in predicting the
concentration in othar tissues in the same
individual. The explanation for the lackt of
relationship is that hoth the liver tissue and the
lung tissue concentrations, For example, are
changing with time and age, but at vastly cdifferant
ratas (one is increasing and the other decreasing).
It is, therefore mathamatically impossihle for these

r3*tins to He constant,



Table 1. Lung Tissue: Number of persons in each cause of dea*n category

Plutonium Concentraticn

Cause Of Death .2dkg* .2 - .4dkg. 4-.8 d«g. .2-2 dkq. 2 dkg Totals
Hemicide 2 8 9 7 4 0
Accident 7 2 4 3 ? it
Injury 3 5 4 3 4 19
Heart 14 23 13 ) 8 ha
Pneurionia 8 8 ? 4 1 23
Cancer ) 8 3 4 3 24
Alcohol, Drugs 2 7 8 2 0 20

. Other 16 21 23 13 3 75
Totals 59 282 66 42 25 274

x ¢ = 32.53 with 28 d.f.

Table 2. Liver Tissue: Numser of persons in each cause of death cateasry

Platonium Cnncentration

Cause of Death .Adkg*  .4-1 dkg 1-7 dkg 2-3 dka 3 dkg Trtals
Homicide 3 6 11 ) 5 3n
Accident 1 3 ) 3 ) 12
Injury 7 3 5 ? 4 2"
Heart 4 12 20 13 a £2
Pneumonia 1 ) n 3 4 20
Cancer 3 6 3 6 7 oe
Alcohol, Drugs 9 7 a 2 4 24
Uthers 10 0 25 16 2 Fo
Totals a1l 53 83 51 47 2758

x ¢ = 36.40 with 28 d.f.

*dkg = dis/min per kilogram of wet tissue



Table 3. ESTIMATES OF CENTRAL TENDENCY
(dis/min per kg wet %issue)

GEOGRAPHIC REGION* WEIGHTED MEAN  UNWEIGHTED MEAN MEDIAN
-SEX-TISSUE
LA F GONAD .3141 L7581 0.0000
LA M GONAD .7240 .662¢ . 5685
LA £ KIDNEY .4310 .6610 .1240
LA M KIDNEY .3808 .7130 L2700
LA F LIVER 1.5547 1.7574 1.5850
LA M LIVER 2.3421 <.0875 1.9755
LA F LUNG 1.2257 1.7679 1,.0240
LA M LUNG 1.0745 1.5398 .9860
LA F LYMPH NODE 18,2887 23.6345 8.3330
LA M LYMPH NODE 16.7592 20.2821 5.9285
LA F THYRO!D .2063 .7210 .8110
LA M THYRCID 3.2724 4,3034 1.6580
LA F VERTEBRAE 1.009!: .9759 .4320
-A M VERTEBRAE .5280 1.3463 .7730
NM M GONAL 3723 .1453 .0525
NM F KIDNEY 2141 .3514 .0810
NM M KIDNEY .2250 .4381 .1095
NM F LIVER 1.6310 1.7476 .7210
NM M LIVER 2.0498 2.0487 1.7645
NM F LUNG 1.8273 1.4863 .9540
NM M LUNG 1.9337 1.0035 .6135
NM F LYMPK NQODE 12.5212 14,6945 6.6670
NM M LYMPH NODE 8.65974 12.7800 5.823%
NM M RIB 1.0588 1.2274 L9580
NM M SPLEEN .1856 .2081 .1510
NM M THYROID 1.0735 . 9864 .5380
NM F VERTEBRAE 1.0219 1.5089 . 5560
NM M VERTEBRAE 1.0787 1.622¢ L7730
CO F BONE 1.2260 1.35875 .8800
CO M BONE 1.8941 1.944] 1.5055
CO F GONAD .4942 .2784 .N4rc
CO M GONAD .37E8 4144 L1110
CO F KIDNEY .2266 .4887 .140C
CO M KIDNEY .1693 .3877 .1010
CO F LIVER 1.5338 1.6215 1.4010
CO M LIVE® 1.8422 2.0132 1.7350
CC F LUNG 5252 .4950 .4005
CO M LUNG .588% .6093 .4360
CO F LYMPH NODE 4.6882 13.2410 7.0495
CO M LYMPH NODE 4.4788 20.2287 3.0385
CO F RIB .7936 .6645 .7430
CO M RIB .4742 .4488 .4145
CO F SPLEEN .1420 .1488 .1075
CO M SPLEEN . 1071 .1130 .1190
CO F THYROID .2681 .2545 .4365
CO M THYROID .8503 .8813 .3330
CO F VERTEBRAE .£824 .664] .4590
CO M VERTEBRAE .9400 1.082? 7225



NY M GONAD

NY M LIVER

Ny M LUNG

NY M VERTEBRAE

PA F GONAD

PA M GONAD

PA F KIDNEY

PA M KIDNEY

PA F LIVER

PA M LIVER

PA F LUNG

PA M LUNG

PA F LYMPH RODE

PA M LYMPH NODEL

PA F RIB

PA 2 RIB

PA F SPLEEN

PA M SPLEEN

PA F THROID

PA ¥ THYROID

PA F VERTEBRAE

PA ™ VERTEBRAE

GA M GONAD

GA F KIDNEY

GA M KIDNEY

GA F LIVER

GA M LIVER

GA F LUNG

GA M LUNG

GA F SPLEEN

GA M SPLEEN

GA F VERTEBRAE

GA M VERTEBRAE

IL F LIVER

IL M LIVER

IL F LUNG

IL M LUNG
*LA:
NM =
€0 =
NY =
PA =
GA =

It

1.1291
1.5789
.9426
1.4080
.6732
.6531
.1496
.1419
1.3121
1.3644
.4494
. 3532
6.9043
2.2742
.9732
.5062

.1966
1.2062
1.2326

L3772

.4571

1275

.0825

.145]
1.6440
2.11A9

.318%

.5994

.2047

.1667

.5651

.4081
1.4967
1.6514

.1358

.1022

Los Alamos

PN e =t

— ) Oh

.4324
. 7680
.0999
.8785
.7051
.8522
.1523
1671
.4467
.4988
.5017
.3729
.8241
.9771
.04ao4a
.5604
.2318
.2839

1.9023

—-

—

.5684
.3892
.4556
.1362
.1004
.1853
. 7958
. 2240
.3454
.h252
.2362
.1854
.6083
.3870
.5170
.7810
.156%
.1128

New Mexico (other than Los Alamos)

Colorado
New York
Pernsylvania

Georgia and South Carclina

IMinois

—

14970
-3025

.0630
.6160
.9270
.4310
.1520
.1645
.9620
.5750
.3630
. 3650
.1050
.0520
.1155
.5270
L1470
.2985
.3325
.1730
.1635
6075
.4070
.4430
.7445
L1179
.097%

29
27
31
26
12
108

150
4]
121
a?
117
19
73
12
68
42
142
20
101
11
Y
21
49
62
k7
74
56
75
47
a8

—
~

23

14
23
14



Table 4

YEARS DURING WHICH DATA WERE COLLECTED

GEOGRAPHIC REGION YEARS

LOS ALAMOS T96D-1963, 1966-1977
NEW MEXICO 1960-1963, 1366-1977
COLORADO 1970-1977

NEW YORK 1967-1968
PENNSYLVANIA 1974-1977
GEORGIA-SOUTH CAROLINA 1972-1976

TLLINOIS 1973-1977



TABLE 5.
GEOGRAPHIC
REGION-
SEX-T1SSuUE

CASE
n k NO.

LA-F-Kidney 58 2 3-18
1-182
LA-M-Kidney 40 1 3-36
LA-F-! iver 64 2 11-82
1076
LA-F-Lung 64 1 i1-18
LA-M-Lung 8 2 3-62
1-88

LA-F Lymph
Node 56 3 7-1i4
7-2
5-2

LA-M-Lymph
Node 39 5 1-60
3-124
11-128
1-60
11-150
LA-F-Spleen 11 2 7-114
11-86
LA-F-Thyroid 16 1 11-138
LA-F-Yertebrae 36 4 2-146
" 2-102
3-38
5-56
LA-M-Vertebrae 21 3 1-i6
3-82
3-62
NM-M-Gonad 28 2 +-128
11-58
NM-F-Kidney 41 2 1-82
1-84

*dkg = dis/min per kg wet tissue

DKG

11.055
7.647
17.651
43.94
7.000

8.783
14.081 -
7.655

857.692
369.512
290.00

1093.182
327.5
293.13
227.213
218.947

1.554
2.857

8.000
23.256
20.974

9.559

9.143

49 .30
19.737
18.750

5.185
4,11

25.937
4. 701

OUTLTER
PERCENTILE

98
97
98
98
97

98
97

BIS
R
91

na
92

a4
97
a5
a2
&9

95
91
B6

97
9]

9K
95

ALIOUOT
SIZE
(¥)

10
n
10
’h
10

25
2.5
20

20
40
20

49
mn
50
10
50

10
50

S0
2
4
4
10

10
10

WET
WE [GHT
(x6)

BOKE

5NAD

.199
.170
2315

. 700

.475
.767
-7

.0013
.004]
.003

.nn22?
. 7

.0009
L0066
.0019

21
217

.004
215
.267
.170
.070

.050
.08
.0R8

.013
.015

-120
.34

27

55

A1

36

i KIDNEY

40
91

95
n

4]
12
56

12
34

1

98
67

8
95

4?
70

PERCENTILES OF RELATED TISSUES

& "
= =
=z ng o
g o 2 5 g &
S - = 2 z g
- -3 - o i — =
66 80 32 92
58 53 66
67 69 75
19 55 27 69
91 19
RE 84 36 6 25
54 60 86
58 80
65 € 92 44 58
a1 22 61
?5 50 47
64 3 18
36 18 9
9
64 3 18
92 20
65 60 98 a4 53
66 61 8 71 ) 3
10 12 70
?5 47 80
11 94 93
66 80 32
13 56 5
] 28 70
74 49 23
56 97 60
35 6 65 20 8 40 18
a0 17 85 55 a5 88 82
52 38
59



TABLE 5.
GEOGRAPHI C
REGIGH-
SEX-TISSUE
CASE OUTLIER
n k NO. DKG PERCENTILE
NM-M-Kidney 87 1 7-50 5.761 99
NM-F -Liver 35 2 7-92 120. 705 9/
5-22 9.003 9
NM-F -Lung 36 3 2-104 46.626 97
2-78 36.315 95
3-64 9.653 9?2
NM-M-Lung 85 1 3-94 231.82 99
NM-F - ymph
Node 36 5 5-12 400.00 97
3-52 385.00 95
7-94 256.667 97
5-88 188.750 B9
11-56 142.00 86
NM-M-L ymph
Node 85 3 11-112 305.714 99
2-32 277.50 98
3-92 141.25 97
NM-M-Rib 21 2 11-8 7.000 95
11-94 4.957 9]
NM-M-Spleen 24 1 11-76 1.192 9
NM-M-Thyro'd 27 2 11-120 18.00 96
11-140 10.667 93
NM-F -Vertehrae 25 4 3-56 125,796 96
3-62 60.00 92
3-64 52.00 a8
5-46 14.643 85
MM-M-Vertetrae 69 6 3-30 77.00 99
3-42 35.769 97
3-50 33.857 96
2-148 17.368 94
7-10 16.84? 93
2-15%0 17.556 9]
C0-M-Bone Kk] 1 8-12 16.667 97
CO-F-Kidney 53 4 0-38 $6.711 93
6-134 9.115 9%
-7 7.719 95
6-124 7.21) 93

ALTOUOT
SIZE
(2)

50

N

WET
WE [GHT
(KG)

.309

.59
1.555

.163
.863
. 750

Sk

.001
.002
.0015
.00?
.00l

.007
_004

.01?
.023
.n7?
.00
.00}
.061
.0
N50
115

05

175
1
076

2N

.In0
.N76
13
114
22

BONE

Ca
T
&
(o]
[ ]

70

67
78

63

PCRCENTILES OF RELATED TISSULS

o P
= L
a =
v =
6
52
2
14 19
14 a9
67 44
14 27
60 50
79 25
10 14
67 N
90 69
68
78 76
10 18
53 55
X | a7
34 49
7
88 83
79 25
57 44
n 78
60 93
9] 58
84 5]
8l 95
91 57
72
24 99
9%
52
86
11

LUNG

12

4]
86

27
62
51
68
11

15
68

30
67
i8

e _

“ P R

a o o s

2 «@ & I =

-4 [¥'g vl ¥ -

4? a5

14 69

73 73

14 7
54

57 a8

68 k) |

58

92

13

54

62

43 46

78

39 22 65 26

79 9] 62 68

69 12 53

74

30
46
95
57
&3
48
76
45
69
62
37

17 7

98 93

4 67 43

76 65



TABILE 5.
GEOGRAPHIC
REGION-
SEX-TISSUE
AL TQUOT
CASE OUTLIER S1ZE
n k NO. DkG PERCENTILE (%)
CO-M-Kidney 94 2 6-126 30.1357 99 10
8-66 10.972 98 10
CO-M-Liver 131 2 B8-12 10.823 99 25
8-116 10.611 98 25
CO-F-Lung 69 1 6-4 3.372 99 9
C0-M-Lung 128 k| 8-24 67.513 99 5
8-12 15.951 98 25
6-10 4,950 98 50
CO-F-Lymph
Node 44 2 6-134 76.136 98 40
e-44 73.313 9% 40
CO-M-L ymph
Node 89 1 6-150 537.50 99 40
CO-F-Rib 11 1 B-64 £.235 92 50
CO-M-Rib 24 2 8-18 2.429 96 20
B-68 2.203 92 20
C0-M-Spleen 33 2 8-136 1.321 97 50
22-4 1.087 94 50
CO-F-Thyroid 13 1 8-130 3.412 93 50
CO-M-Thyroid 17 3 16-36 21.684 94 50
16-42 20.824 89 50
8-128 5.500 83 50
C0-F-Vertebrae 28 1 8-16 12.620 97 20
CO-M-Vertebrae 46 2 6-150 18.156 98 20
a-4 6.549 96 20
NY-M-Gonad 32 k) 4-16 214.25 97 20
4-52 45.50 94 20
4-6 10.60 91 20
NY-M-Liver 29 2 4-16 6.618 97 5
4-10 6.579 93 S
NY-M-Lung kK] 2 4-8 10.958 97 5
4.2 8.000 94 5
NY-M-Vertebrae 29 k) 4-10 23.529 97 q
4-30 19.583 a1 4
4-46 19.112 90 4
PA-F -Gonad 15 3 19-64 13.714 94 50
19-110 9.000 88 50
14-22 7.333 81 30

PERCENTILES OF RELATED TISSUES

5 w
(=) <C
WET > = > E S
WEIGHT w < 3 = @ x prvi & e
= Z [=] o= = x [+ - - or
Ke) & 3 < 5 3 > = 5y z w
196 69 41 51 32
07? a5 91 4 a8
.306 97 24 9
.286 28 18 33
.325 50 84 84
.890 28 55 78 73 24
.163 97 24 99
.404 35 97 59
.0022 9 52 59 93
.0015 76 a] 17 83
.002 97 77 86 88
.017 35 67 E
.140 93 69 63
227 86 a2 11
.268 4 36 25 g5 84
.046 61 a6 35 60 a7 50
.017 33 52 14 4 2 16
.019 5 36 59
.017 15 50
.004 28 65 28 9 16 68 a5
2N 63 18 64 1 50
.282 97 77 86 88 99
142 95 21 93 84 16
.020 97 7 69
.030 83 12 17
.025 27 68 83
.550 97 1 69
.456 61 79 97
.480 76 20 77
.615 79 73 73
.170 61 93 79
.180 52 13 76
247 64 7 15
.0uJ 93 14 5 29
.00? 62 61 € 4
.00% 88 86 o7 a5 62 83



TABLE 5.
GEQGRAPHIC
REGION-
SEX-TISSUE

PA-M-Gonad
PA-F-Liver

PA-M-Lung

PA-M-L ymph
Node

PA-F-Rib
PA-M-Rib
PA-F-Spleen

PA-M-Spleen
PA-F-Ihyroid

PA-M-Thyroid
GA-F-Kidney

GA-M-Kidney

GA-F-Liver
GA-M-Liver
GA-F -Lung

GA-M--Lung
GA-F-Spleen
GA-M-Spleen

CASE

n k NO.
110 2 19-96
15-70
43 2 15-2
19-42
120 k| 19-92
20-94
23-80
77 4 14-26
15-92
14-.24
15-36
14 ] 14-2
70 ¢ 14-32
14-58
44 2 15-76
14-2
149 1 19.150
23 3 14-54
19-6
14-2
104 3 15-56
19-98
15-64
52 3 9-14
17-86
17-52
64 2 9-28
9-12
58 1 9-150
77 1 17-138
58 2 25-12
25-10
77 1 9-10
48 1 9-126
49 1 17-32

OUTLIER

DKG PERCENTILE
8l.111 99
13.714 98
61.394 98
6.506 95
20.714 99
13.674 98
7.109 98
150.00 99
123.33 97
56.25 96
55.00 95
9.60 93
8.571 99
4.300 97
3.059 98
2.175 9%
6.62a 99
26.500 9%
13.000 92
12.50 as
137.00 99
69.867 98
26.588 97
30.00 98
1.747 96
1.505 94
83.633 98
3.75 97
6.957 98
8.035 99
15.35 93
4.014 97
73.016 99
1.650 98
1.244 98

« 10007
SIZE
(%)

60

60
50

25
50

50
25

50
50

30
50
50
50
10

50

-
WE IGHT s < 3
(X6 Z zZ 2=
[aa] w v
.018
orl 8
1.004 17
.48?
.336 74
.356 16
.41 40 11
.002 83
.006 85 17
.008 9?2
.004 41 2
.01 98
.028 54 98
.0? 19 88
.017 13 37
.057 98
.170 95
.0n4 38 8
.n08 k)| 19
.004 93
.008
.015 28
.017 9% 8
.062
.079
.101
.245
.184
.a45
.458 69
.372
573
.425 77 94
.080 49
.045 62

ILIVER

|
|
|
|

3

S8

5?
42
13

E83

2?
56

85
2?2

S

(o]

z

x

W o

z 5

2 o

54 28
49
72

86

51

45
33
84

kL) 20
34
11

55

35 20
7
40
72

35 20

82
64

27
594
83
4?
1
91
86
64
59
78

PERCENTILES OF RELATFD TISSULS

I‘.:-(J
(=} o
= — m
[V (&) (VT )
ws o —
P 3 > [
— a. I w
o wy — =
83 63 86
1 4? 53
56 69 63 62
72 64 94
62 62 65
85 89
95 69
93
9% 88
29 22
45 2?2
7 13
99 88
34 3
58
B4
99 9%
83
65
25 49 10
93
53 97
6] 10
78 23
92 13
82



PCRCENTILES OF RELATED TISSUES

TABLE 5.
GEOGRAPE! C
REGION- w —
SEX-TISSUE o <
wiwor  uer - 3 e =z g
CASE OUTLIER SIZE AL IGHT w = z w o a o w &« [~
n k NO. DKG PERCENTILE (%) (KG) S 3 = = 5 > = = x L
GA-F-Vertebrae 29 1 17-86 2.175 97 50 .080 9% 29 83 53
GA-M-Vertebrae 44 1 9-60 8.80 98 S0 .050 32 9] 28 70
IL-M-Lung 15 1 13-24 0.471 94 25 .780



GEOGRAPHIC REGION

Table 6:

-SEX-TISSUE

TTOXITOXIAMIXITIAIIAMITVTIAMAMIOIMNMIOMMITOATIZITEITININIANIIN I I MNMTITNMIINIT™N

GONAD
GONAD
KIDNEY
KIDNEY
LIVER
LIVER

LUNG

LUNG

LYMPH NODE
LYMPH NODE
THYROID
THYROID
VERTEBRAE
VERTEBRAE
GONAD
KIDNEY
KIDNEY
LIVER
LIVER

LUNG

LUNG

LYMPH NODE
LYMPH NODE
RIB

SPLEEN
THYROID
VERTEBRAE
VERTEBRAE
BONE

BONE

GONAD
GONAD
KIDNEY
KIDr -y
LIVER
LIVER

LUNG

LUNG

LYMPH NODC
LYMPH NODE
RIB

RIB

SPLEEN
SPLEEN
THYROID
THYROID
VERTEBRAE
VERTEBRAE

PERCENTILES BY GEOGRAPHIC REGION, SEX, & TISSUE TYPE

o O =

[ B BV - e Ne N Neo N ol

10

.4572
.0951
. 0453
.0000
.1585
L3117
.2120
.1423
.315€
.381¢
.1000
.3215
. 0000
.2801
. 2589
.0320
.0015
.0570
.2625
.1634
.1855
. 3302
.2800
.3230
.0148
.4666
. 0000
.0000
.000n0
.0000
. 7500
.3750
.0500
.0785
.1512
.1900
.1153
.1308
.2977
.3148
.5706
.0749
.04609
.0000
. 9639
.0770
.1018
.1195

0

25

.2500
.1128
.0000
.0550
7573
.8913
.4770
.3930
.0000
. 2260
.000C
.6670
.1633
.3010
.0833
.0000
.0000
.4605
.7353
.3650
.3973
.0000
. 6045
.6150
.0710
.0000
.0140
.2720
.1665
.7105

1.3998

.0445
.0215
.0205
.6718
.B380
.2013
.2570
.0000
.0000
.1875
.1615
.0315
.0190
.2855
.0000
.2130
.3133

—

[v 0]

=

50

.0000
.5685
.1240
.3700
.5850
. 9755
.0240
. 9860
.3330
. 9285
.8110
.6580
.4320
.7730
.0525
.0810
.1095
L7210
. 7645
. 9540
.6135
.6670
.4285
.9580
.1510
.5380
. 5560
L7730
. 8800
.5055
.0470
.1110
.1400
.1010
.4010
.7350
.4005
.4360
.0495
.0385
.7430
.4145
.1075
.1190
.4365
.3330
.4590
7225

)

—

N 1Y
=L O~ PN OMNMN NN

— —
— 000N NN

N G N

~N N

75

.6670
.1065
.0790
.9200
.5870
.8468
. 3300
.1145
.8845
.5000
.3330
.1968
.5450
.064°
.3873
.5140
.4608
.2690
.8770
.8625
.2460
.1250
.5475
.7780
.3540
.7915
.8330
.8750
. 0465
.2240
.8258
.5185
.5115
.5600
.2913
.9210
. 6408
.7145
26.
13.
.0500
.7560
.2518
.1740
. 7980
.5003
.8700
.4653

1493
4375

O

—
POPNORWBOITERWNDMNDNOON

S
WO W PO

~ D>
L O D WM SN DY)

O )y

90

. 7056
. 9242
.3750
.4750
. 9052
. 2888
.3882
.3154
.7776
.0715
.7602
.5000
.4326
.2,14
.7632
. 2400
.5343
.5270
.1410
.5846
.3010
.4286
. 2292
.0910
.5502
.0356
.2882
. 7600
.5890
.2166
.1395
.7370
.4240
.0381
.9874
.6240
.0741
. 2698
.0000
.6365
. 7058
. 9564
. 342¢
.2868
L1617
. 3445
.8276
. 9385



GONAD
LIVER
LUNG
VERTECRAE
GONAD
GONAD
KIDNEY
KIDNEY
LIVER
LIVER
LUNG

LUNG
LYMPR NODE
LYMPH NODE
RIB

RIB
SPLEEN
SPLEEN
THYROID
THYROID
VERTEBRAE
VERTEBRAE
GONAD
KIDNEY
KIDNEY
LIVER
LIVER
LUNG

LUNG
SPLEEN
SPLEEN
VERTEBRAE
VERTEBRAE
LIVER
LIVER
LUNG

LUNG

[l = W B AN AN )

AN AN

w N

.6015
.4040
.3570
.0785
.1875
.B655
.2670
.2080
L1315
.0160
.6453
.4045
.0000
. 4485
.0690
.7228
.3183
.3298
.5748
.3810
.5000
.6600
.3310
.1380
. 2150
.8685
.0433
.4545
.7815
.4030
.2908
.8378
. 8000
.9470
.4965
.3140
.1360

p-value*

.1151
. 7096
.4851
1932
.5611
.3031
.1356
. 3594

-.5130 .2105 1.0000
2722 1.0440 1.5000
.0662 .2040 . 6290
.0140 .5650 1.5395

-.3400 .0555 . 7665

-.4305 ~.0165 .3135

-.2464 -.0440 .090

-.029¢9 .0298 1115
.1386 .6250 1.4970
.3096 .6135 1.2900
.0877 .1663 .3025
.0548 .1380 .2540

-25.0000 0.0000 4.0630
-1.3136 .0985 1.6160

-.0402 .5360 .9270
.0669 .2323 L4310

-.0399 .0278 .1520

-.0010 .0655 .1645

-.7906 0.0n00 .9620

-.3974 0.0000 .5750
.1344 .1880 .3630
.1108 .1810 .3650

-.2178 -.0870 .1050

-.0400 -.0085 .0520

-.0218 .025¢2 .1155
.3780 .7675 1.5270
.3516 1.1203 2.1470
.0346 .1240 .2985
.1457 .2158 .3325

-.0478 .0620 .1730

-.0372 .0843 .1635
.1736 .3123 .6075

-.0218 .2400 .4000
.6396 .9330 1.4430
.6975 .9813 1.7445

-.0222 .0520 1170
.0200 .0558 .0975

Table 7. Sex Comparisons in Colorado

Tissue Female Male
Bone 17 32
Kidney 49 92
Lymph Node 42 88
Rib 10 22
Spleen 18 3
Thyroid 12 14
Vertebrae 27 44
Lung 60 120
Liver 64 124

*Significant if less than .05

.1528

RN D WWW

— N

14

D (O

N )

w N

.5900
. 2960
.1858
.9797
.8668
.6067
.7156
.4183
. 5090
. 2548
.3316
L7262
32.

5000

.8182
.0088
.4072
.7521
.6814
.00N00
.8428
.7744
.a248
7222
.4290
.3949
.5688
.3378
.7456
L1691
.F166
.4292
.1105
.9242
.5894
.2505
.3958
.2865



Teble 8

Medians Adjusted for Age Effects

largest - smallest

1974-75
Kidney PA LA GA c0 NM

Liver LA NM GA IL PA co
Lung NM LA GA co PA IL
Lymph Node NM LA co PA
Rib LA NM PA
Vertebrae NM Co GA PA LA
Female Gonad co LA PA

Male Gonad LA PA GA co NM

Spleen LA PA GA NM co
Tryroid LA PA co L GA NM
1967 -68

Liver LA NM NY

Lung LA NM NY

Vertebrae NM NY LA

Table @

Kruskal - Wallis tests

1974-75 p-value
Kidney .5764
Liver .0000
Lung .0000
Lymph Node .0247
Rib .0072
Vertebrae .0560
Female Gonad .9507
Male Gonad .0077
Spleen .0969
Thyroid .0110
1967-68

Liver .8001
Lung L1277

Vertebrae .1202



1974-75
Kidney

Liver

Lung

Lymph Node
Rib
Vertehrae
Female Gonad
Mala Gonad
Spleen
Thyroid
197-58
Ly

Lung

Vertehrae

Tahle 10

Results of Hypothasis Testing

largest

funadjusted m-4ians in parenthesas)

PA(.114) LA(.108)

GA(.075)

£0{.081)

- smallast

NM(.063)

LA(2.399) NM(2.123)

NM(.535) LA(.447)

GA(1.942)

GA(.315)

Il (1.451) PA(1.398) CO(1.275)

£0(.301)

NM(5.500) LA(6.553)
LA(1.125) NM(.953)

— T LT

£0{2.769) LA(0.567)

PA(.271) I.(.104)

) £0(2.917)
PA(.450)

PA(1.923)

_ PAL.363)

PA(l.OOQl

LA(.558) _PA’.319)
*A(.350) PA(.154)

GA(.042)

GA(.150)

£0(.051)

NM(.147)

LA(.213)

W ( 053)
Cof(.191)

LA(1.303 PA(.749)

LA(1.823) NM4(1.730)

CO/.353)

NY(1.500)

LA(1.272) NM(1.155)

NM(4.557 NY(1.539) L

) NY(0.668)

A(0.753)

1L (.286)

GA(-.3139)NM(9



Table 11 Tota! 239Py concentrations irn surface air for years
1966-1977. (atto curies/cubic meter)

New Yorx City Sterling, Va. Miami Salt Lake Jity
1965 7. 1195.50 10T4.79
1967 511.40 402.86 593.43
1968 365.70 829.00 848.80
1969 652.79 629.90 550.80
1979 774.05 659.00 752.20
1971 719.30 629.10 728.74 1326.10
1972 326.29 275.60 327.90 727.50
1973 150.59 125.24 202.11 255.54
1374 454.91 534.20 599.39
1975 240.53 256.24
1975 74.40 85.87

1977 251.49 270.18
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